Mechanisms of enhancement of cholesteryl ester transfer protein activity by lipolysis.
Lipoprotein lipase enhances the cholesteryl ester transfer protein (CETP)-mediated transfer of cholesteryl esters from plasma high density lipoproteins (HDL) to very low density lipoproteins (VLDL). In time course studies the stimulation of cholesteryl ester transfer by bovine milk lipase was correlated with accumulation of fatty acids in VLDL remnants. As the amount of fatty acid-poor albumin in the incubations was increased, there was decreased accumulation of fatty acids in VLDL remnants and a parallel decrease in the stimulation of cholesteryl ester transfer by lipolysis. Addition of sodium oleate to VLDL and albumin resulted in stimulation of the CETP-mediated transfer of cholesteryl esters from HDL to VLDL. The stimulation of transfer of cholesteryl esters into previously lipolyzed VLDL was abolished by lowering the pH from 7.5 to 6.0, consistent with a role of lipoprotein ionized fatty acids. CETP-mediated cholesteryl ester transfer from HDL to VLDL was also augmented by phosholipase A2 and by a bacterial lipase which lacked phospholipase activity. When VLDL and HDL were re-isolated after a lipolysis experiment, both lipoproteins stimulated CETP activity. Postlipolysis VLDL and HDL bound much more CETP than native VLDL or HDL. Lipolysis of apoprotein-free phospholipid/triglyceride emulsions also resulted in enhanced binding of CETP to the emulsion particles. Incubation conditions which abolished the enhanced cholesteryl ester transfer into VLDL remnants reduced binding of CETP to remnants, emulsions, and HDL. In conclusion, the enhanced CETP-mediated transfer of cholesteryl esters from HDL to VLDL during lipolysis is related to the accumulation of products of lipolysis, especially fatty acids, in the lipoproteins. Lipids accumulating in VLDL remnants and HDL as a result of lipolysis may augment binding of CETP to these lipoproteins, leading to more efficient transfer of cholesteryl esters from HDL to VLDL.